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FIGURE 1 

Schematic representation of a typical i.nmunoglobulin 
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tthlll haelll 
1 SnSISISS II^I5S TG TTGAAGGAGA CATTGTGATG ACCCAGTCTC ACAAATTCAT GTCCACATCA GTAGGAGACA GGGTCAGCAT ^ACCTGCAa" 1 

CAACGACACC AACAGACCAC AACTTCCTCT GTAACACTAC TGGGTCAGAG TGTTTAAGTA CAGGTGTAGT CATCCTCTGT CCCAGTCGTA GTGGACGTTC 

sfaNl 

^ ^, scrFI 

fnu4HI scrFI scrFI 

fokI bbv ecoRII ecoRII hoall hinfl 

ESSIES AGAAACCAGG acaatctcct aaactactga tttactgggc ATCCACCCGG CACACTGGAG 

CGGTCAGTCC TACACCCACG ACGATATCGG ACCATAGTTG TCTTTGGTCC TGTTAGAGGA TTTGATGACT AAATGACCCG TAGGTGGGCC GTGTGACCTC 

fokl sfaNl 

xholl 

sau3A sau3A 

d P nI d P n * hphl hind I 

201 SHJt^SS a SI5^ tctg ggacagattt cactctcacc ATTAGCAATG TGCAGTCTGA TGACTTGGCA gattatttct GTCAACAATA 

AGGGACTAGC 6AAGTGTCCG TCACCTAGAC CCTGTCTAAA GTGAGAGTGG TAATCGTTAC ACGTCAGACT ACTGAACCGT CTAATAAAGA CAGTTGTTAT 

sau96 fnu4HI hpal 

, , mnl1 avail alul alul sfaNl bbv mboll hinrii 

301 JAGCGGGTAT CCTCTCACGT TCGGTGCTGG GACCAAGCTG GAGCTGAAAC GGGCTGATGC TGCACCAACT GTATCCATCT TCCCACCATC CAGTGAGCAG 
ATCGCCCATA GGAGAGTGCA AGCCACGACC CTGGTTCGAC CTCGACTTTG CCCGACTACG ACGTGGTTGA CATAGGTAGA AGGGTGGTAG GTCACTCGTC 

fokl 

mnl I 

m*. mn11 ddeI xmnI mboll acv! 

01 H^^Irlr AGTCGTGTGC TTCTTGAACA ACTTCTACCC CAAAGACATC AATGTCAAGT GGAAGATTGA TGGCAGTGAA CGACAAAATG 

AATTGTAGAC CTCCACGGAG TCAGCACACG AAGAACTTGT TGAAGATGGG GTTTCTGTAG TTACAGTTCA CCTTCTAACT ACCGTCACTT GCTGTTTTAC 


sau3A 

. . d P«I fnu4HI 

h 9 aI bell bbv mnl I hincll alul 

501 SSrSSf SJJSJ^ CACCTACAGC A T6AGCAGCA CCCTCACGTT GACCAAGGAC GAGTATGAAC GACATAACAG 

CGCAGGACTT GTCAACCTGA CTAGTCCTGT CGTTTCTGTC GTGGATGTCG TACTCGTCGT GGGAGTGCAA CTGGTTCCTG CTCATACTTG CTGTATTGTC 

mn l l Tff sau96 hgal 

haelll ddeI y 

hael ■ hphl alul avail acvl 

5iSS£S£ TC ACAAGACATC ^CTTCACCC ATTGTCAAGA GCTTCAACAG 6AATGAGTGT TAGAGACAAA GGTCCTGAGA CGCCACCACC 
GATATGGACA CTCCGGTGAG TGTTCTGTAG TTGAAGTGGG TAACAGTTCT CGAAGTTGTC CTTACTCACA ATCTCTGTTT CCAGGACTCT GCGGTGGTGG 

aluI a1uI i* 0 " dd el mnl I hqiA mMl"" ninll 

iSJSJESS SlSSilSSIi TCTTCCCTTC TAAGGTCTTG GAGGCTTCCC CACAAGCGAC CTACCACTGT TGCGGTGCTC CAAACCTCCT CCCCACCTCC 

TCGAGGGGTC GAGGTAGGAT AGAAGGGAAG ATTCCAGAAC CTCCGAAGGG GTGTTCGCTG GATGGTGACA ACGCCACGAG GTTTGGAGGA GGGGTGGAGG 
fokl 

mnl I 

mnll mnl I xnml hinfl 

801 JSISSHIJ $ TTGGCTTTT A TCATGCTAA TATTTGCAGA AAATATTCAA TAAAGTGAGT CTTTGCACTT GA 

AAGAGGAGGA GGAGGGAAAG GAACCGAAAA TAGTAC6ATT ATAAACGTCT TTTATAAGTT ATTTCACTCA GAAACGTGAA. CT 

nucleotides: 882 


FIGURE 2 


Nucleotide sequence of pK17G4 cDNA insert, including 
■ Ib jIiU ( ^PWS ^ 1 c o ding - reaiofr. 
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^rawing 
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sau96 \ ddel 

hlnfl avail mnll ;™ alul a h* \ sfaNI 

^rl^r^ I^SiS 66 ^ cCcCTCACt iAACTTCGG GCTCAGCTTG ATTTACCTTG TCCTTGTTTT /WGTTGTC CAGTGTGAAG TG 
CTCAGTCGTG ACTTGTGCCT GGGGAGTGC1 * ACTTGAAGCC CGAGTC6AAC TAAATGGAAC AGGAACAAAA TTTTCAACAG GTCACACTJ£|f 

scrFI sau96 

„ hinfI h1nfI ecoRII avail bbv mnll hlnfl 

5^15115? I^5 TGG AGG6TCCCTG AAACTCTCCT GTGCAGCCTC TG6ATTCACT TTCAGTAGAT ATGCCATGTC TTGGGTTCGC 

CCTCAGACCC CCTCAGAATT ACCTCGGACC TCCCAGGGAC TTTGAGAGGA CACGTCGGAG ACCTAAGTGA AAGTCATCTA TACGGTACAG AACCCAAGCG 

hpall mnll K hpnJ 


1201 


Mnfl fflboll 


201 CAGACTCCGG AGAAGAGGCT GGAGTGGGTC GCAACCATTA GTAGTGGTGG TAGTTCACAC CTTCCATCCA GACAGTGTGA AGGGCGATTC ACCATCTCCA 
GTCTGAGGCC TCTTCTCCGA CCTCACCCAG CGTTGGTAAT CATCACCACC ATCAAGTGTG GAAGGTAGGT CTGTCACACT TCCCGCTAAG TGGTAGAGGT 

fokl 

mnll mnll 

^ . rsal ddel ddel haelll * mnll 

301 GAGACAATGC CAAGAACACC CTGTACCTGC AAATGAGCAG TCT6AGGTCT GAGGACACGG CCATGTATTA CTGTGCAAGA CCCCCTCnA TTTCGTTAGT 
CTCTGTTACG GTTCTTGTG6 GACATGGACG TTTACTCGTC AGACTCCAGA CTCCTGTGCC GGTACATAAT GACACGTTCT GGGGGAGAAT AAAGCAATCA 

xholl 
scrFI 
sau96 sau3A 

mnll mnll ecoRII . 

ddel hphl ddel haelll donl 

401 AGCGGACTAT GCTATGGACT ACTGGGGTCA AGGAACCTCA GTCACCGTCT CCTCAGCCAA AACGACACCC CCATCTGTCT ATCCACTGGC CCCTGGATCT 
TCGCCTGATA CGATACCTGA TGACCCCAGT TCCTTGGAGT CAGTGGCAGA GGAGTCGGTT TTGCTGTGGG GGTAGACAGA TAGGTGACCG GGGACCTAGA 

t * ? CrFI f xholl 
ncol sfaNI fokl sau3A 
fnu4HI hphl ecoRII scrFI scr FI dpnl 

„ , bbv bstEII ecoRII ddel ecoRII bamHI 

501 GCTGCCCAAA CTAACTCCAT GGTGACCCTG GGATGCCTGG TCAAGGGCTA TTTCCCTGAG CCAGTGACAG TGACCTGGAA CTCTGGATCC CTGTCCAGC6 
CGACGGGTTT GATTGAGGTA CCACTGGGAC CCTACGGACC AGTTCCCGAT AAAGGGACTC GGTCACT6TC ACTGGACCTT GAGACCTAGG 6ACAGGTCGC 

fnu4HI sau96 
pvull bbv ddel mnll 

1A alul pstl mnll ddel alul mnll haelll hDhl 

601 GTGTGCACAC CTTCCCAGCT GTCCTGCAGT CTGACCTCTA CACTCTGAGC AGCTCA6TGA CTGTCCCCTC CAGCCCTCGG CCCAGCGAGA CCGTCACCTG 

CACACGTGTG GAAGGGTCGA CAGGACGTCA GACTGGAGAT GTGAGACTCG TCGAGTCACT GACAGGGGAG GTCGGGAGCC GGGTCGCTCT GGCAGTGGAC 

scrFI 
haelll 

ndl fnu4HI scrFI 
bgll hpall bbv ecoRII ndel rsal 

701 CAACGTTGCC CACCCGGCCA GCAGCACCAA GGTGGACAAG AAAATTGTGC CCAGGGATTG TGGTTGTAAG CCTTGCATAT GTACAGTCCC AGAAGTATCA 
GTTGCAACGG GTGGGCCGGT CGTCGTGGTT CCACCTGTTC TTTTAACACG GGTCCCTAAC ACCAACATTC GGAACGTATA CATGTCAGGG TCTTCATAGT 

mstll sau3A 

.bolt toll fokl hgiA hPM "'""ddel JCCI fokI "»'?"» 

801 TCTGTCTTCA TCTTCCCCCC AAAGCCCAAG GATGTGCTCA CCATTACTCT GACTCCTAAG GTCACGTGTG TTGTGGTAGA CATCAGCAAG GATGATCCCG 
AGACAGAAGT AGAAGGGGGG TTTCGGGTTC CTACACGAGT GGTAATGAGA CTGAGGATTC CAGTGCACM AACACCATCT GTAGTCGTTC CTACTAGGGC 

smal 

scrFI 
scrFI 

ncil 

sau96 pvull mnll ddel "hjSill 

avaI1 aluI hg1A alul hgal aval mnll ddel 

' wIJSSlT SiSJISSin Sl^ilS! 16 TGGAGGTGGA cacagctcag ACGCAACCCC GGGAGGAGCA gttcaacagc actttccgct CAGTCAGTGA 

TCCAGGTCAA GTCGACCAAA CATC TACT AC ACCTCCACGT GTGTCGAGTC TGCGTTGGGG CCCTCCTCGT CAAGTTGTCG TGAAAGGCGA GTCAGTCACT 

fnu4HI 

scrFI bbv 

ecoRII hincll alul taql 

1001 JSnSSilS A rSS CTCAA T6GCAAGGAG TTCAAATGCA GGGTCAACAG T6CAGCTTTC CCTGCCCCCA TCGAGAAAAC CATCTCCAAA 

TGAAGGGTA6 TACGTGGTCC TGACCGAGTT ACCGTTCCTC AAGTTTACGT CCCAGTTGTC ACGTCGAAAG GGACGGGGGT AGCTCTTTTG GTAGAGGTTT 

, haelll 

rsal haeI 
1101 ACCAAAGGCA GACCGAAGGC TCCACAGGTg'tACACCATTC CACCTCCCAA. GGAGCAGATG^CCAAGGATA AAGTCAGTCT GACCTGCATG ATAACAGACT 
TGGTTTCCGT CTGGCTTCCG AGGTGTCCAC ATGTGGTAAG 6TGGAGGGTT CCTCGTCTAC CGGTTCCTAT TTCAGTCAGA CTGGACGTAC TATTGTCTGA 


fnu4HI 

mboll mboll bbv ddel 

Irllrrrlr^ ^illKI SISSiSIS C AGTGGAATG G GCAGCCAGCG GAGAACTACA AGAACACTCA GCCCATCATG AACACGAATG GCTCTTACTT 
AGAAGGGACT TCTGTAATGA CACCTCACC6 TCACCTTACC CGTCGGTCGC CTCTTGATGT TCTTGTGAGT CGGGTAGTAC TTGTGCTTAC CGAGAATGAA 


sau96 

accI aluI mn" hphl """aelll HHoi^ 011 

Itrrf^rrr £i£ TGGGAG GCAGGAAATA CTTTCACCTG CTCTGTGTTA CATGAGGGCC TGCACAACCA CCATACTGAG ■ 
6CAGATGTCG TTCGAGTTAC ACGTCTTCTC GTTGACCCTC CGTCCTTTAT GAAAGTGGAC GAGACACAAT GTACTCCCGG ACGTGTTGGT GGTATGACTC 

scrFI sau3A S au96 
. ... 1,1011 ecoRII dpnl nrnll avail Mnfl *miT ««it 

1401 AAGAGCCTCT CCCACTCTCC TGGTAAATGA TCCCAGTGTC CTTGGAGCCC TCTGGTCCTA CAGGACTCTG ACACCTArrT rrArr rrirr rrcTATitn 
TTCTCGGAGA GGGTGAGAGG ACCATTTACT AGGGTCACAG GAACCTCG6G AGACCAGGAT fiTttS "wTGGA GgSgG SStaTTTA 

1501 AAAGCACCCA GCACTGCCTT GGGAAAAA 
TTTCGTGGGT CGTGACGGAA CCCTTTTT 

FIGURE 4 

p gamma 298 cDNA insert and py 11 cDNA insert ligation containing 
coding sequence for heavy (gamma) anti CEA chain 
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205419 


-10 . — 1 

met asn phe gly leu ser leu ile tyr leu val leu val leu lys val val gin cys glu 

GAGUCAGCACUGAACACGGACCCCUCACG AUG AAC UUC GGG CUC AGC UUG AUU UAC CUU GUC CUG GUU UUA AAA GUU GUC CAG UGU GAA 

10 20 * 30 

val met leu val glu ser gly gly val leu met glu pro gly gly ser leu lys leu ser cys ala ala ser gly phe thr phe ser arg 

GUG AUG CUG GUG GAG UCU GGG GGA GUC UUA AUG GAG CCU GGA GGG UCC CUG AAA CUC UCC UGU GCA GCC UCU GGA UUC ACU UUC AGU AGA 

40 50 60 

tyr ala met ser trp val arg gin thr pro glu lys arg leu glu trp val ala thr ile ser ser gly gly ser ser his leu pro ser 

UAU GCC AUG UCU UGG GUU CGC CAG ACU CCG GAG AAG AGG CUG GAG UGG GUC GCA ACC AUU AGU AGU GGU GGU AGU UCA CAC CUU CCA UCC 

. . 70 80 90 

arg gin cys glu gly arg phe thr lie ser arg asp asn ala lys asn thr leu tyr leu gin met ser ser leu arg ser glu asp thr 

AGA CAG UGU GAA GGG CGA UUC ACC AUC UCC AGA GAC AAU GCC AAG AAC ACC CUG UAC CUG CAA AUG AGC AGU CUG AGG UCU GAG GAC ACG 

_ ioo no uo 

ala met tyr tyr cys ala arg pro pro leu ile ser leu val ala asp tyr ala met asp tyr trp gly gin gly thr ser val thr val 

GCC AUG UAU UAC UGU GCA AGA CCC CCU CUU AUU UCG UUA GUA GCG GAC UAU GCU AUG GAC UAC UGG GGU CAA GGA ACC UCA GUC ACC GUC 

130 .140 150 

ser ser ala lys thr thr pro pro ser val tyr pro leu ala pro gly ser ala ala gin thr asn ser met val thr leu gly cys leu 

UCC UCA GCC AAA ACG ACA CCC CCA UCU GUC UAU CCA CUG GCC CCU GGA UCU GCU GCC CAA ACU AAC UCC AUG GUG ACC CUG GGA UGC CUG 

160 170 180 

val lys gly tyr phe pro glu pro val thr val thr trp asn ser gly ser leu ser ser gly val his thr phe pro ala val leu gin 

GUC AAG GGC UAU UUC CCU GAG CCA GUG ACA GUG ACC UGG AAC UCU GGA UCC CUG UCC AGC GGU GUG CAC ACC UUC CCA GCU GUC CUG CAG 

190 200 MO 

ser asp leu tyr thr leu ser ser ser val thr val pro ser ser pro arg pro ser glu thr val thr cys asn val ala his pro ala 
UCU GAC CX UAC ACU CUG AGC AGC UCA GUG ACU GUC CCC UCC AGC CCU CGG CCC AGC GAG ACC GUC ACC UGC AAC GUU GCC CAC CCG GCC 

220 ^ 230 240 

ser ser thr lys val asp lys lys 1le val pro arg asp cys gly cys lys pro c*ys 1le cys thr val pro glu val ser ser val phe 
AGC AGC ACC AAG GUG GAC AAG AAA AUU GUG CCC AGG GAU UGU GGU UGU AAG CCU UGC AUA UGU ACA GUC CCA GAA GUA UCA UCU GUC UUC 

250 260 270 

1le phe pro pro lys pro lys asp val leu thr 1le thr leu thr pro lys val thr cyT val val val asp ile ser lys asp asp pro 
AUC UUC CCC CCA AAG CCC AAG GAU GUG CUC ACC AUU ACU CUG ACU CCU AAG GUC ACG UGU GUU GUG GUA GAC AUC AGC AAG GAU GAU CCC 

280 290 300 


£0U £»U JUU 

glu val gin phe ser trp phe val asp asp val glu val his thr ala gin thr gin pro arg glu glu gin phe asn ser thr phe arg 

GAG GUC CAG UUC AGC UGG UUU GUA GAU GAU GUG GAG GUG CAC ACA GCU CAG ACG CAA CCC CGG GAG GAG CAG UUC AAC AGC ACU UUC CGC 

310 .320 _ 330 

ser val ser glu leu pro 1le met his gin asp trp leu asn gly lys glu phe lys cys arg val asn ser ala ala phe pro ala pro 

UCA GUC AGU GAA CUU CCC AUC AUG CAC CAG GAC UGG CUC AAU GGC AAG GAG UUC AAA UGC AGG GUC AAC AGU GCA GCU UUC CCU GCC CCC 

340 350 360 

1le glu lys thr ile ser lys thr lys gly arg pro lys ala pro gin val tyr thr 1le pro pro pro lys glu gin met ala lys asp 

AUC GAG AAA ACC AX UCC AAA ACC AAA GGC AGA CCG AAG GCU CCA CAG GUG UAC ACC AUU CCA CCU CCC AAG GAG CAG AUG GCC AAG GAU 

_ 370 380 390 

lys val ser leu thr cys met 1le thr asp phe phe pro glu asp ile thr val glu trp gin trp asn gly gin pro ala glu asn tyr 

AAA GUC AGU CUG ACC UGC AUG AUA ACA GAC UUC UUC CCU GAA GAC AUU ACU GUG GAG UGG CAG UGG AAU GGG CAG CCA GCG GAG AAC UAC 

400 410 420 

lys asn thr gin pro He met asn thr asn gly ser tyr phe val tyr ser lys leu asn val gin lys ser asn trp glu ala gly asn 

AAG AAC ACU CAG CCC AX AUG AAC ACG AAU GGC UCU UAC UUC GUC UAC AGC AAG CUC AAU GUG CAG AAG AGC AAC UGG GAG GCA GGA AAU 

w 430 440 447 

thr phe thr cys ser val leu his glu gly leu his asn his his thr glu lys ser leu ser his ser pro gly lys OP 

ACU UUC ACC UGC UCU GUG UUA CAU GAG GGC CUG CAC AAC CAC CAU ACU GAG AAG AGC CUC UCC CAC UCU CCU GGU AAA UGA XCCAGUGUCCU 

UGGAGCCCUCUGGUCCUACAGGACUCUGACACCUACCUCCACCCCUCCCUGUAUAAAUAAAGCACCCAGCACUGCCUUGGGAAAAA 


FIGURE 5 

Amino acid and coding sequence for heavy (gamma-1) 
anti CEA chain 
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Pit I, Avotl 

Uolote 333 bp fragment 
Anneol primer 

Klenow Poll ♦ 4dNTP'» 
SouSA 

lioloty I80bp fragment 
5 ATG 


TAC ■ 


- So«3A 


" T4 DNA ilgott 


EeoRl 

Klenow Poll ♦ <dNTP't 

Bon HI 

BAP 

liolate forge vector 
fragment 


P*t I 

leoiote koppo frogmtot 

Avo I) partial 

Klenow Poll* 4 dNTP', 

Itolate 490bp fragment 



Ava t t Xbo I 
Isolate I240bp 
fragment 
Hpoll 

ttolatt I69bp Xbo I 
Mpo II fragment 


Aval 

Xbo?* P °' ' * 4 dNTP '« 
BAP 

Itolott large vector 
fragment 



EcoRl 

Kltnow Pall 
♦ 4 dNTP T t 
Pit I 

Itolot* large vector 
fragment 


Construction of plasmid for direct expression of light 
anti CEA (kappa) chain gene 
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EcoRl 


EcoRt 



Xbof EeoRI 


Pttl 

Isolate 628 bp fragment 
Alu I, Rto I 

Itolote 280 bp fragment 

Anneal primer 

5' p ATGGAA6TGATGCT6 

Klenow Pot I + 4dNTP's 

Hpoll 

Isolate 123 bp fragment 

5'ATG 

TAC H| 
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FIGURE 7 

Construction of plasmid for direct expression of anti 
CEA light (gamma 1) chain 
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FIGURE ■ 8B 

Western blot of SDS PAGE performed on extracts of E.coli transformed 
with PKCEAtrp207-l* 
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FIGURE 10 
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1COOO 


lDClXO 


m STRChRD OhTfl 
STOOfifiO CURVE 

Standard curve showing dependence of OD on concentration of antibody 
by ELISA assay 
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FIGURE 11 

Construction of a plasmid for direct expression of chimeri 
human/murine heavy chain gene 
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